III. Pumping action of changes in volume of intercellular spaces as leaves bend in the wind.
It is concluded from theoretical considerations that none of these mechanisms could account for as much as 1 % of the transpiration of corn leaves.
The pumping action of leaf bending was also investigated experimentally by means of an apparatus which flexed leaves in a stream of air. The flexing did not cause as much as a 3 % difference in the transpiration.
LITERATURE CITED 1 Chlorella, an alga with chlorophyll a, the carotenoid accessory pigments, and chlorophyll b, was used for many of the experiments of photosynthesis at saturating light intensities. At the start of the record, a dark period was followed by a period in the light at a selected wavelength. To be certain that a maximal saturation rate had been achieved, the algae were given a 15 minute exposure to light. When the screen was put between the light source and the algae no deviation of the photosynthetic rate was recorded showing that the algae were at a saturation level for this wavelength. After another dark period the light was turned on and a level of saturation measured for light of another wavelength.
A comparison of the differences in the recorder deflection during exposure to saturating light and in darkness, gave the high intensity action spectrum of Chlorella (fig 1) . To include the many sets of measurements the data were normalized at 650 myt. The vertical line at each wavelength is an estimate of the probable error of a single observation whereas the rectangle is an estimate of the probable error of the mean for the number of observations, "N".
The resulting action spectrum has maximum at 440 miA. The rate of photosynthesis at saturating intensities of 710 myt and 376 my is about half that at the peak position; and, photosynthesis when saturated at 730 my is one-quarter that of the peak value. There is a minimum in the spectrum between 650 and 510 myz and a suggestion of either a maximum or a shoulder in the wavelength regions of 650 my and 680 to 694 miA.
Wrhen photosynthesis in Chlorella was measured at a saturating intensity of 650 mtn the addition of saturating intensities of 710 mni gave no increase of rate. Figure 1 (insert) also shows the low intensity action spectrum of photosynthesis in Chlorella as measured with the automatic recording arrangement of French, Mayers, and McLeod (6) . The low intensity curve is the reciprocal of the relative number of incident quanta required to keep the photosynthetic rate constant as the wavelength varies. The actual rate used for the low intensity curve was about 0.006 that of the rate at saturation at 650 mit. A different culture of the same strain was used on the same electrode as was used for the high intensity spectra. The rate scales are not comparable and the low intensity curve is greatly enlarged.
High intensity action spectra for algae containing chlorophyll a, accessory carotenoid pigments, and phycobilins, but no chlorophyll b were studied between 483 and 730 mit. The action spectrum for Phormidium shows a maximum in the region of phycocyanin absorption (550 miy-615 mit), and a shoulder in the region of chlorophyll absorption (fig 2) .
The action spectrum for Botrydiopsis, an alga that has chlorophyll a, accessory carotenoid pigments, but no chlorophyll b, is shown in figure 3 . Measurements with and without an intervening (lark period agreed and are both included in the figure. In this alga, the spectrum resembles that of Chlorella except that the maximum in the red is at 695 mi rather than at 650 mi, and the blue maximum is at 420 mit rather than at 440 mit. There is also an indication of a third peak at about 600 mit.
The results show, however, that in saturating light the rate of photosynthesis is dependent upon wavelength. This would not have been expected from the classical explanation of the shape of the curve relating photosynthetic rate to light intensity.
The Emerson effect has been defined as the increased rate of photosynthesis obtained by illumination with two wavelengths simultaneously as compared to the sum of the photosynthetic rates produced by each separately. Emerson (2) discovered that light at about 700 mit, which is usually inefficient for the photosynthesis of green plants, becomes more efficient when shorter wavelengths are given simultaneously. The action spectrum of the enhancement effect causedl by shorter wavelengths as measured by Emerson (3) and by Myers and French (10) was interpreted as showing that chlorophyll b wvas the main pigment whose activation increased the effectiveness of long wavelength red light. Furthermore, Emerson (4) and also Blinks (1) found from action spectra for enhancement that in algae with accessory pigments, but lacking chlorophyll b, the phycobilins act similarly to chlorophyll b in Chlorella for causing enhancement of photosynthesis at long wavelengths. The peak at 650 mit in the action spectrum of Chlorella at saturating light intensities suggests that the Emerson enhancement effect and the structure shown in the high intensity action spectrum may have a common origin.
In Botrydiopsis, lacking chlorophyll b and other accessory pigments, the maximum in the high intensity action spectrum appears at 695 mit rather thani at 650 mi as in Chlorella. The action spectrunm of Botrydiopsis at low light intensity has the peak at 680 mi. At low light intensity this alga shows enhancement of photosynthesis from the wavelength pairs 670 mi and 695 miu. Presumably the enhancement is due to increased effectiveness of one form of chlorophyll a (5).
The enhancement of photosynthesis at low light intensities has been found to occur when the 695 mit form of chlorophyll a and an accessory pigment such as chlorophyll b, or a phycobilin absorbs light. The action spectrum at high intensity approximates the action spectrum for the enhancement. As a consequence the high intensity action spectrum here reported may be related to the enhancement effect but the precise way in which this comes about is far from clear at the present time. The results show that in saturating light the rate of photosynthesis is dependent upon the wavelength of the incident light.
The Emerson enhancement effect may be responsible for the structure of the high intensity action spectrum.
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